Objective(s). To study regionalized acute injury services on an island with high seasonal fluctuation of the population at risk.
Distribution of 1204 injury victims admitted to the District Hospital of Kerkyra during the calendar year 1996 by the studied variables and length of hospitalization 1 (proportion in excess of 4 days 2 ), Injury Severity Score (proportion > 7 3 ), proportion of patients transferred to other health care facilities (% of total ) and proportion of patients with unfavourable outcome (death, disability or non-trivial complication 4 Denominator excludes those who died (11) during hospitalization or were transferred (134) to another institution. 3 Operational definition for severity of injury: > 7. 4 Denominator excludes those who were transferred to another institution (134).
however, that ad hoc studies may be necessary for the rational variable duration (n =93). Of those transferred, 15 eventually planning of health services in parts of Greece with unusual died because of their trauma. geographical, population or economic characteristics. A peculiar The Kerkyra's island District Hospital is contributing to the and attractive characteristic of Greece is the existence of over ongoing project 'Emergency Department Injury Surveillance 1000 islands in the Aegean and the Ionian sea, 50 of which are System' [27] , a computerized database of all types of injuries important tourist attractions because of their natural beauties and all ages of patients and an extensive file of parameters and archeological treasures. Tourists are disproportionally rep-associated with them. For the present study, however, adresented among injury victims [25, 26] . This led us to study the ditional information was obtained, cross-validated and reimbalance of demand and supply for regionalized Accident and corded with respect to pre-hospital deaths. Transfers to other Emergency Services in the touristic island of Kerkyra (Corfu). institutions and possible residual disabilities 6 months after patient discharge were assessed by comparison with pretraumatic activities. For every patient, information was recorded on socio-
Materials and methods
demographic variables, conditions and nature of injury, injury severity score (ISS), hospitalization, duration and outcome During the calendar year 1996, 9432 persons with traumatic (complete recovery, residual disability, death). The ISS takes injuries contacted the Kerkyra District Hospital. An additional values between 0 and 108 (high severity) and was calculated 56 patients contacted this hospital for non-traumatic injuries on the basis of a computer program developed by John's following poisoning, insect or snake bites or other nonHopkins University [28] . The variables used were those mechanical injuries. Of all patients with traumatic injuries, deemed to affect demand and supply of services either as 24 -mostly road traffic accident victims -were dead on crucial determinants or as simple covariates. arrival, whereas 8204 had injuries too minor to require For statistical analysis simple cross-tabulations were used hospitalization. The remaining 1204 patients were hosinitially. Subsequently, multivariate methods were employed pitalized. Of those, 11 died during hospitalization and 134 using as predictor variables sex, age, nationality and place of were transferred to other hospitals following the administration of first aids (n=41) or actual hospitalization of residence, nature of accident, month, day and hour of accident, Variables are shown only if a statistically significant or suggestive result (P < 0.10) was obtained. Eleven patients who died and 134 who were transferred were excluded from the analysis.
type of injury, injured body part and ISS. Dependent variables operational definition of long duration of hospitalization; an were, alternatively, log-transformed duration of hos-ISS of 7 or more was used as the operational definition of pitalization, and log-transformed ISS (the transformation is severe trauma. Moreover, transfer to other health care facilities required to accommodate positively skewed distributions), as or unfavourable outcome (death, disability or a non-trivial well as odds ratios for transfer of patients to other institutions complication) was also examined. The data in Table 1 permit and odds ratios for an unfavourable outcome [odds ratios an overview of the recorded information by selected outcome being appropriate for binary (yes versus no) outcomes -that variables. These results, however, are not directly interpretable is death, permanent compromise of functional integrity= because of mutual confounding effects. disability or complications requiring treatment modification= Tables 2-5 accommodate confounding effects by mutually non-trivial complications). The results are presented as anti-adjusting for the relevant variables. Table 2 shows the statlogarithms of the values obtained, which are directly in-istically significant or highly suggestive associations of durterpretable as proportional changes. The SAS statistical pack-ation of hospitalization with the study variables, as derived age was used for the analysis. For continuous dependent from a multiple regression model that includes all exposure variables, with or without log-transformation, the multiple variables with the terms indicated in Table 1 . In Table 2 , 134 regression analysis was used; for binary dependent variables patients who were transferred and 11 who died during multiple logistic regression was used.
hospitalization are not included; thus the analysis is based on 1059 injured subjects. Older patients are hospitalized for longer (13% longer for each 20-year increment in age), whereas sex is not a statistically significant predictor. Non-
Results
residents, whether Greek or foreign nationals are hospitalized for shorter periods (Greek tourists 26% shorter; foreign Table 1 shows the distribution of the 1204 study patients tourists 19% shorter). Motor vehicle accident victims are cross-classified by the variables studied and duration of hospitalization. A stay of more than 4 days was used as the hospitalized for an average of 15% longer. There is little Variables are shown only if a statistically significant or logically and statistically suggestive result (P < 0.10) was obtained.
variation by month of accident, although those injured in permanent residence and personal choices may play a role. In Table 4 , the odds for transfer of injury victims of a January and June appear to stay in the hospital for shorter periods. There is no variation of duration of stay by time of particular category in comparison to a baseline category are shown, provided that the respective association is statistically accident, whereas those admitted on a Friday are hospitalized for a longer period with respect to injury descriptive variables; significant or highly suggestive. Male injury victims are more likely to be transferred to another institution as compared patients with burns and fractures stay longer in the hospital as do patients with lower limb injuries. Finally, ISS is, on the with female patients, whereas neither age nor nationality or place of residence are important transfer predictors. Patients whole, a positive predictor of duration of hospitalization.
In Table 3 , statistically significant associations with ISS injured late at night or in the early morning and patients injured in July are more likely to be transferred, whereas are indicated. There is suggestive evidence that injuries are generally more serious among older patients, whereas neither patients admitted on a Monday rather than another day of the week are less likely to be transferred. Injury descriptive sex nor nationality or place of residence are significant predictors of ISS. Among variables descriptive of the type variables reveal infrastructure inadequacies in a striking way.
Patients with burns, bone fractures or dislocations, and head of injury, road traffic and occupational injuries were, as expected, of higher severity; those that occur late at night injuries or concussion are transferred with frequencies too high to be compatible with a well functioning secondary care and in the late afternoon are, on average, more serious than those occurring at other times. There is no significant variation institution (29%, 16% and 10% respectively). Table 5 , shows the odds for an unfavourable outcome by either day or month of injury. Among injuries, those involving concussion are the most serious, followed by those (death, disability or a non-trivial complication) among injury victims in a particular category in comparison with a baseline characterized by bone fracture, bone dislocation and burns. Injuries to the lower limbs are on average slightly more category. In Table 5 , 134 injury patients who were transferred are not included and the analysis is based on 1070 injured serious than those to the upper limbs and the head, whereas body trauma injuries are significantly less serious. subjects. Age of the patient and ISS are powerful and independent predictors of an unfavourable outcome. Among Transfer to another institution is indicative of severity and/ or inadequate infrastructure of the study hospital, although the remaining injury descriptive variables, burns and injuries One-hundred and thirty-four patients who were eventually transferred are not included. Variables are shown only if a statistically significant or statistically suggestive result (P < 0.10) was obtained.
to the lower limbs (particularly fractures) are also poor Patients admitted on a Friday are hospitalized for significantly prognosis indicators. longer, apparently because hospitals are not fully functional during the weekend. The same rational may explain the lower frequency of transfer to other institutions of patients admitted on a Monday rather than closer to the forthcoming weekend.
Discussion
Finally, the same rationale may underlie the significantly higher transfer of patients during the early morning hours of Among the strengths of this study is the reliable ascertainment 3 a.m. to 6 a.m., although injuries are also more serious of outcome for every patient admitted to the district hospital during this time window. studied, irrespective of an eventual transfer to other inWith respect to descriptive injury variables, the results of stitutions. Moreover, the district hospital has a defined catchthis study are in general agreement with the collective past ment area that covers the whole island of Kerkyra. The island experience, both formal and informal. It is of note that of Kerkyra is a paradigm of a vacation resort, the economy serious burns are very likely to be transferred for specialized of which depends heavily on tourism that follows a seasonal treatment and be associated with unfavourable outcome; ISS pattern and creates special health care needs. Indeed, during is a strong and powerful predictor of an unfavourable outthe peak season (April to October) 849 patients were admitted come, even after adjustment for anatomical type of injury. It to the hospital due to injury, of whom 20.6% were tourists, is clear that in the district hospital of the touristic island of whereas during the low season (November to March) only Kerkyra there is a substantial demand for care of injured 355 patients were admitted of whom 3.6% were tourists.
persons. In fact the proportion of admissions for injuries is Collection of data was implemented carefully so that there 9.2 %, whereas in district hospitals of other areas visited by were very few missing values with respect to very few fewer tourists, the corresponding proportion is 5.3%. variables. Lastly, statistical analyses were performed using
The extra demand created by injury to tourists is reflected standard methodology.
in the seasonality of admissions for injuries. The district A weakness of the study, not withstanding its adequate hospital of Kerkyra is at least as good as other district size, is that for certain outcomes, statistical power was limited, hospitals if not better, given the attraction that the island has particularly in view of the multiple comparisons that were for everyone -including health care personnel. Nevertheless, undertaken. The generalizability of results to other popualmost 10% of injured patients need to be transferred to lations and geographical sites can be made only with caution, other institutions, a proportion that exceeds that mandated because every population mix and every location has its own by the planners of district hospitals in Greece. The suboptimal health related behaviour and health service patterns [25, function of the hospital, with respect to injuries, is reflected [28] [29] [30] [31] [32] [33] . When considering the mutually adjusted results of in the high proportion of injured patients transferred when the present study as shown in Tables 2-5 , several of them the injury occurs outside the full working schedule of the appear counter-intuitive and occasionally contradictory to the hospital -namely 3 a.m. to 6 a.m. -and the fact that frequency raw data in Table 1 . Thus, in Table 1 , road traffic injuries of transfer increases form Monday (low) to the weekend days appear to have a lower ISS compared with both home and (high). Moreover, there is a high transfer rate in July, when leisure and occupational injuries, but the pattern is reversed most of the medical staff take their vacations. It is comforting, after mutual adjustment in Table 3 , because victims of road however, that the frequency of unfavourable outcomes does traffic accidents are hospitalized for precautionary or legal not depend on time, day or month of accident, when injury reasons even with injuries of minor severity, which are descriptive and demographic variables are accounted for. adjusted for in Table 3 .
Despite its limitations this study presents a paradigm of the Men are more likely to be transferred, even though sex is exercise that needs to be undertaken for an evaluation of the not a predictor of duration of hospitalization, neither of adequacy of the hospital services in a population, where severity of injury nor probability of an unfavourable outcome. demand tends to exceed supply, due to extrinsic factors Whether this reflects medical attitudes or availability of generated by tourist movements. resources (transfer is frequently associated with considerable Several studies have examined the way demand and supply expense) is not known, but it deserves particular attention.
is balanced in the context of hospital services. Most of As expected, older patients are hospitalized for a longer time these studies are undertaken in a macro scale [33] [34] [35] [36] but and are much more likely to have unfavourable outcomes.
investigations focusing on hospitals with geographically deFinally, tourists appear to be more likely to be hospitalized fined population catchement areas are also useful [37] . In for a shorter duration -probably because some of them are fact, given the special conditions that may prevail in certain more likely to be transferred to the place of their permanent areas, such small-scale investigations maybe of unique importresidence.
ance as case studies. Other case studies that have provided With respect to accident characteristics, road traffic and, useful lessons have also been undertaken with the aim of to a lesser extent, occupational accidents appear to be more determining the incidence, severity and outcome of injury in serious and have a longer duration of hospitalization. July is patients treated in a rural-based level I trauma centre [38] . It the month with the highest odds for transfer, probably was shown that despite a relatively small number of critically because this is the preferred month for summer vacation by injured patients acceptable outcomes can be achieved. In the hospital staff. The way that day of the week affects efficiency of hospital services is indicated in Tables 2 and 4 and supply of services in an island with a high -but seasonally variable -population of tourists.
